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Table 1. Determination of at-the-money exercise prices for near- and next-term maturities 
Near-Term Options March 2001 









11000 2100 - - 
11500 1700 3 1697 
12000 1060 10 1050 
12500 560 45 515 

K 13000 205 180 25 
13500 40 500 -460 
14000 10 930 -920 
14500 3 1300 -1247 
15000 2 1730 -1728 
15500 - 2350 - 
16000 - 2850 - 
16500 - 3330 - 
17000 - 3820 - 
17500 - 4370 - 
Next-Term Options April 2001 









11000 2140 15 2125 
11500 1660 35 1625 
12000 1150 90 1060 
12500 745 195 550 

K 13000 380 335 45 
13500 170 550 -380 
14000 75 900 -825 
14500 30 1380 -1350 
15000 15 1870 -1855 
15500 6 2370 -2364 
16000 - 2840 - 
16500 - 3360 - 
17000 - 3850 - 
















































































- - - 11000 PUT 15 
11500 PUT 3 11500 PUT 35 
12000 PUT 10 12000 PUT 90 
12500 PUT 45 12500 PUT 195 
13000 PUT&CALL 192 13000 PUT&CALL 357
13500 CALL 40 13500 CALL 170 
14000 CALL 10 14000 CALL 75 
14500 CALL 3 14500 CALL 30 
15000 CALL 2 15000 CALL 15 








































Table 3A. Option contribution to implied volatility for near-term implied volatility
Near-Term Options March 2001 














11500 PUT 3 0.000011 0.000011 
12000 PUT 10 0.000035 0.000046 
12500 PUT 45 0.000144 0.000190 
13000 PUT&CALL 192 0.000568 0.000758 
13500 CALL 60 0.000110 0.000868 
14000 CALL 10 0.000026 0.000894 
14500 CALL 3 0.000007 0.000901 
15000 CALL 2 0.000004 0.000905 
Table 3B. Option contribution to implied volatility for next-term implied volatility
Next-Term Options April 2001 













11000 PUT 15 0.000062 0.000062 
11500 PUT 35 0.000132 0.000194 
12000 PUT 90 0.000313 0.000507 
12500 PUT 195 0.000624 0.001132 
13000 PUT&CALL 357 0.001057 0.002188 
13500 CALL 170 0.000467 0.002655 
14000 CALL 75 0.000191 0.002847 
14500 CALL 30 0.000071 0.002918 
15000 CALL 15 0.000033 0.002951 









































































































































































































































Price indices rebased to 100 on June 12, 1989









1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Nikkei 225 stock price average
Nikkei 225 Implied volatility index (old)























































1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
S&P 100 Implied Volatility
Nikkei 225 Implied Volatility










1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
S&P 500 Implied Volatility
Nikkei 225 Implied Volatility














































































Table 4. Distributional Moments of stock market returns and implied volatility 
Time series Mean Median Std. Dev. Skewness Kurtosis J-Bera ADF
 Stock market returns 
Nikkei 225 index -0.00029 0.00000 0.01451 0.29313 7.31525 2472.568 -42.092c
S&P 100 index 0.00047 0.00019 0.01011 -0.28705 8.00760 3312.256 -57.307b
S&P 500 index 0.00043 0.00019 0.00956 -0.34646 8.16625 3531.948 -55.697b
 Implied volatility index 
Nikkei 225 index (old) 0.27142 0.26280 0.09112 0.60552 4.26489 399.801 -5.047b
Nikkei 225 index (new) 0.23064 0.22840 0.06791 0.28008 3.43134 65.188 -5.328b
S&P 100 index 0.19770 0.18685 0.06377 0.80916 3.67709 401.344 -5.267a
S&P 500 index 0.19139 0.18290 0.05945 0.85346 3.78584 439.037 -4.010a
Notes: The sample period of daily observations extends from June 12, 1989 to June 8, 2001. The 
time series of benchmark implied volatility starts on January 2, 1990 for the S&P 500. ADF 
statistics refer to the augmented Dickey-Fuller results for unit root tests. The appropriate lag 
order is determined according to Schwarz information criterion and additional lags are included 
to eliminate ARCH effects in the residuals. The superscripts a, b and c refer to tests of stationarity 
in the levels of return and implied volatility series with intercept and trend terms, with intercept 
only, and with neither intercept nor trend terms, respectively. The 1% critical values for these 














































































!	 %  $


















S&P 100 S&P 500 
0w 0.0045
** 0.0040* 0.0036* 0.0033*
1
0.5586* 0.8210* 0.8566* 0.9133*
2
0.2358* 0.0780* 0.0385 -0.0447 
3
0.0722* -0.0120 -0.0250 0.0241 
4
0.0805* 0.0506* 0.0676* 0.0330
5
-0.0561* 0.0248 -0.0016 0.0484***
6
-0.0257 - -0.0017 -0.0463***
7
0.0310 - -0.0238 -0.0026 
8
0.0153 - 0.0762* 0.0200
9
-0.0639* - - 0.0430**
10
0.1110* - - - 
 -0.3102* -0.1156* 0.0022 -0.0379 
ǰ 0.0337* 0.0257* -0.0035 -0.0044 
LB(1) 0.923 0.965 0.915 0.886 
LB(10) 0.999 0.091 0.421 0.331 
LogLikelihood 6347.93 8074.83 8997.49 8982.48 
Notes: The sample period of daily observations extends from June 
12, 1989 to June 8, 2001. The time series of benchmark implied 
volatility starts on January 2, 1990 for the S&P 500. 
Significance at the 1%, 5% and 10% levels are denoted by *, **
and ***, respectively. The autoregressive model (7) is estimated 
with respect to the levels of implied volatility. LB(q) denotes 
the probability associated with the Ljung-Box test for serial 






































































































S&P 100 S&P 500 
0w -0.0001 0.0045 0.0032 0.0001 
1
-0.4264* -0.1621* -0.1337* -0.0796*
2
-0.1784* -0.0768* -0.0970* -0.1249*
3
-0.1054* -0.0927* -0.1248* -0.1010*
4
-0.0260 -0.0454** -0.0564* -0.0685*
5
-0.0868* -0.0132 -0.0567* -0.0197 
6
-0.1025* -0.0609* -0.0578* -0.0655*
7
-0.0731* -0.0626* -0.0809* -0.0676*
8
-0.0510*   -0.0471**
9
-0.1189*    
 -0.2867* -0.1117* 0.0089 -0.0346 
 0.4600* 0.1486* -0.0067 -0.0092 
LB(1) 0.366 0.547 0.880 0.864 
LB(10) 0.840 0.492 0.416 0.409 
LogLikelihood 6392.42 8072.36 8986.81 8975.35 
Notes: The sample period of daily observations extends from June 
12, 1989 to June 8, 2001. The time series of benchmark implied 
volatility starts on January 2, 1990 for the S&P 500. 
Significance at the 1%, 5% and 10% levels are denoted by *, **
and ***, respectively. The autoregressive model (7) is estimated 
with respect to first differences in implied volatilities on both 
sides of the equation. The estimates of the drift 0w are 
expressed in percent terms. LB(q) denotes the probability 
associated with the Ljung-Box test for serial correlation in the 
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